By using the cloudiness data from 1966 to 1972, a quasi-stationary appearance of 30 to 40 day period was confirmed during the summer monsoon season over India, which is recently found in the data for 1973 as a predominant mode of the monsoon fluctuations (Yasunari, 1979). In the same manner as the result of Yasunari (1979), the fluctuation of this mode shows a northward movement over India-Indian Ocean area in each year. This periodicity seems to appear annually except for the severe drought years such as 1972.
Introduction
This is an extention of the previous study by Yasunari (1979) , which will be hereafter be referred to as Y79. The cloudiness fluctuations associated with the Northern summer monsoon were examined in Y79 using the data for 1973 obtained from meteorological satellite pictures. It was shown that a periodicity of about 40 days exists predominantly and that of around 15 days is also apparent as a second mode. The fluctuation of 40-day period appeared as simultaneous northward movement from the southern equatorial zone to the zone of about 30*, which was most distinct over the India-Indian Ocean sector. In contrast, that of around 15-day period included two clockwise rotations, one over India and Southeast Asia, and the other over the western Pacific.
Several authors already commented on the 15 day (or quasi-biweekly) period appearing in the Asian summer monsoon (e.g., Krishnamurti and Bhalme, 1976; Murakami, 1976 etc.) from the data of different years. However, it has remained unknown whether the mode of 40-day period happened to appear in 1973 or may appear stationarily in every year.
In this paper, the daily cloudiness fluctuations over India -Bay of Bengal region are examined for the summer months (June to September) of 1966 through 1972, to see the year to year stationarity of the periodicity of around 40 days.
Data
The global daily cloudiness data (30*-30*) from February 1965 to July 1973 were kindly offered by Prof. Sadler of University of Hawaii. The cloudiness values were determined at every 2.5* latitude-longitude grid square from 0 to 9 levels, as defined in Sadler (1969) . By use of these data, areas averaged cloudiness was composed for each square block of 5* latitudex 10* longitude to eliminate small scale cloud disturbances. As the data for 1965 have a larger amount of missing data (15-30%) compared to other years (less than 8%), those are excluded from the present analysis. The same cloudiness data used in Y79 are also referred to as the data for 1973.
3. Spectral analysis of monsoon cloudiness for the years from 1966 to 1973
Spectral analysis by the maximum entropy method (MEM) was applied to the daily cloudiness data for the period from June 1 to September 30 (122 days) of the years from 1966 to 1973. As is well known already, this method has an advantage of giving high resolution, especially for short time record (e.g., Ulrych and Bishop, 1975; Hino, 1977 etc.) . In the present analysis, the length of the prediction error coefficient of 25 days was adopted. As a representative area of Indian summer monsoon, the square area over India through the Bay of Bengal (10*-20*, 70*-100* but 72*-96*E in the case of 1973) was selected as shown in Fig. 1 . Mean cloudiness of the square area was obtained by averaging the data of the six unit blocks as mentioned in the previous section.
The results of power spectrum computations for the years from 1966 to 1973 are shown in Fig. 2 . The area of the cloudiness measured for 1973 is a little different from the other years as shown in Fig. 1 , because of the difference of size of a unit block (refer to Y79). In all of the years except 1972, the periodicities of 30 or 40 days exist as a predominant mode. This mode seems to be at 30 or 40 day period with every passing year. In 1972, in contrast, the most dominant mode is found at about 60 day period. It is noteworthy that this region (around India) was subject to a severe drought in this year. The drought appeared over northern and central India associated with abnormally long period of "break" from the middle of July to the beginning of August (Kanamitsu and Krishnamurti, 1978) . Therefore, the longer periodicity of 1972 relative to other years may be attributed to the longlasting "break" of this year. Fig. 2 also shows the yearly stationarity of the quasi-biweekly mode over this region during the summer monsoon season.
No other distinct modes common to most of the years were found in the shorter period range in Fig. 2 , mainly by the filtering effect of the relatively large averaged area (10* lat. X 30* long.) for cloud disturbances of small time-space 1962 , 1963 , and 1964 (after Ramage, 1971 . These results suggest that the periodicity of 30 to 40 days related to the summer monsoon as described in Y79 exists quasi-stationarily as a dominant mode at least for normal (or active) monsoon years as well as the quasi-biweekly mode. The cloudiness fluctuations in 1972 exceptionally show the mode of larger period (of about 60 days), which may be concerned with the abnormally weak monsoon of that year. It is well known that 1965 was also a severe drought year as well as 1972, but unfortunately we could not obtain the exact estimates of dominant modes of that year due to a lot of missing data. Further study will be needed on the association between the dominant periodicities and the monsoon activity of each year.
As commented already in Y79, the major "active" and "break" cycles of the monsoon activity seem to be related more closely to the period range of 30 to 40 days than the quasibiweekly mode. From this point of view, the time-spatial structure of the monsoon circulation system over and around India are being investigated relevant to the fluctuation of this period range. The results of this study will be reported soon.
